Possible mechanisms of the cardiovascular effects of inhaled particles: systemic translocation and prothrombotic effects.
Particulate air pollution is associated with cardiovascular morbidity and mortality. Fine particles with a diameter <2.5 microm (PM2.5) have an important role in triggering biological responses. These particles, and particularly the ultrafine fraction (<100 nm) penetrate deeply into the respiratory tract. Recently, we have demonstrated that ultrafine particles are able to translocate from the lung into the systemic circulation in hamsters and humans. In urban areas, diesel engines are considered to be the major source of PM2.5. We therefore evaluated the acute effect (1 h) of diesel exhaust particles (DEP) in a hamster model of peripheral vascular thrombosis induced by free-radical mediated endothelial injury, using intravenous Rose Bengal and local illumination. Intratracheal doses of 5-500 microg of DEP per animal induced inflammation with elevation of neutrophils, total proteins and histamine in bronchoalveolar lavage. DEP enhanced experimental arterial and venous platelet rich-thrombus formation in vivo. Blood samples taken from hamsters 30 and 60 min after instillation of DEP caused platelet activation, when analyzed in the Platelet Function Analyser (PFA-100). The direct addition of DEP to untreated hamster blood also caused platelet aggregation. These effects persisted up to 24 h after instillation. Our results provide plausible mechanistic explanations for the epidemiologically established link between air pollution and acute cardiovascular effects.